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(57) Abstract: An acoustic matching material 
(1) is used to match the acoustic impedance of a 
first object to that of a sound object when sound 
is transmitted from the first object to the second 
object The acoustic matching material (1) 
includes a plurality of minute pieces (2), at least 
one of which is coupled to another piece (2) to 
form a gap in the acoustic matching material (1). 
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(81) HSi (m AE, AG, AL, AM, AT, AU, AZ, BA, BB f 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN IS,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV, 
MA, MD, MG.MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD. SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, U A, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) tt5£@ ARIPO <8f* (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), l-r>7^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D V 



(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MQ NL, PT, SE, TR). OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 
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W ffl w 

^©fs-f >tr— y>x«. (s^xm) T^s6^n^o &fsjamm<> 

fcT-^>*Z A1R ti£j4 2 8 k g/m ! stJ)D, iHfF&£$B£T5jBEflMBI&?- 
<&««H>t£-^>;*Zp ZT tttt3 0 x l 0 6 kg/m 2 sl?S5. 

*W£8tm. ff sfiif ©f s-r > z P2T t ^ got g< > t: 

-rs^cE testis. 

z M =y (z P2T x z AIR ) • • . (5U) 

©tt43<fctfZ AI8 <BttfcflH»*i:* lZ M fl|f)0. HXl0 6 kg/m 2 si^ 
-5. 

0 2 9J4, MlE*aWIO*»-f>K-^>^tff««»^6gSfli«UK:tt|i- 
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2 9^5, ^M^gR**©**^ >tf— ^>X^0. Iixi0 6 kg/m j 

»»»» 1 2 0 l:*'7XA'Jk-> 1 2 1 £g£U ^©ig^KlfcH 

(is «fc-?-JBtb©ifefi<D 1 / 1 OETF) ICRtiftTti*. MWifcm 
15 »Zj»«4-AK<<-rSfc*T»*. 

fimt 2 3 0 0m/sTSO, ri^, 2g/cm 3 TS5f 

*I-£$f£:@8e>.5 t, ^0. 5 6g/cm 3 , ^31 2 1 0 0 m/ s CD^jt#:^# 

20 ens. co«k5twUT#&nfc»ifi»o««'f >K-^>^z COM i4i. is 

x l 0 6 k g/m 2 s 

- 1 7 7 7 9 9^*K:J4, #7* ©«t»£S**bEW-£JS l»T# 
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m/s , ^"P, M-f >tr-^>X Z BC &)0. 4 5 x l 0 6 k g/m 2 s £^t> 
&tiL&1fc-DZLiitMfrmy-2- 1 7 7 7 9 9 *&$Blw9lfBSft"CU*. 

^C0cfce>{-, ^77®IItt5 0 0 0 — 6 0 0 0m/sT££>7^ XyXOtp 

M&-&g&# is»^ * tz itmrn^- & l fc x c x^* -> & if ©urag 
*tt**«vifc«ar»T«»sn»*. &m§¥2- 17779 9^&ssTtt* 

*£#7*©l!MMMs&tt#to:5©T, ^Pl¥2 - 1 7 7 7 9 9#ft«C5E^6 
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±i£Ufc#M^»#©*»'f >tT-^>7LZ BG i:Z COM <h£, 02 9®^ 
jg,<Dmi^itZ BC <Dm^O. 2 1. Z COM 0. 0 COipC. 

[E^teW^T**. Cin«Z BC ^f#^^it^f4. Z COM ?M#£;fS£i£<fctittfcb 
^{ZZcoM^ft^^B^tt^CD^S^-gP^SreJtbT^^g^O^ 

z BC ^z COM £f#*^it#©^wg£-giM* <£ o . ^<Dmti^±tu^mm^ 
muz. gis&^ttizmm&m^zt, -eoiag^ito^^^&jtsfiig 
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x. mieu i ^cD^w-f > t^-y>x t we« 2 mfr<D%m< > ^-^>x t 
f& mwt t&-& s nx v i * . 
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itflE1gifr©$&/h>t tt, &»©*£**# £Jft#T £ d.t C «fc -i Tl&f&Z tlXhJz 

15 *B9i©«*Su££«SStt» *g»b^<»=. WEfi» : F£»DUfr*"S&«*---X£. 

fi&E«Ib^©*»-f >tf— tBfJE&M^-X©^^*!.*^©^'* 

#£t(IE&K^— X£Stt^T5*&8Kt<i:&#*- f&E*«ft^»*m* IKft 
©0/JnK-£^> a&E«ft©tt'hH-©3'5^te<£t>l^tt, ME#S3£-&8&** 

20 C!Slft*«?jrr*J:3H, HtFE^G5?S/hH-^5-&fll3^ / >^< tfe l^tOi^tt 
©BlrTrgE^-snT^D. WE»^-ffl*ttt. fiirE&*fr-X©aMBM£t&E*» 
SP&SJtt ©WW* £ ©M £m«rr 5i^:^nti^ 0 

b&E^-&SB**«> t&E&JR^— X©±CJB(£3ttfclBlH£» hSE^1^©± 
i:M$nfc^2Bi 1 lltlEJS 2 10±C»I* *nft* 3 ■ t m, H&Effll 

25 M\tmuyx~ft$nT&K>. JWESB2Ji«5 t ^>W6nT*0, i!2^3ili 
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■=toxHMfcSttTHT , bj:&*. 

»sn*«^»i;:*^x»rtsnxv>x*>«fcv». 
WEa^awm, me***- x©±i:Msn^iit. s&es5i«©± 

£"LXHXfc«k^. 
gfttSJg 1 Jite. WE***— *©±£l»ttWK:»J«SftX^Xt><fc^. 

ffi£$ i *t±. Htfga^ i Ho*t»oj»»3S*«t 0/h*(rJ«u»s6*&5rrs*» 
fflEi**g»m» i»E*«*-;*©±t^*fcSttjfc5giJifc» HiBSSiJiojt 
n* i tt»ojBi jgH^wEfg i »s«fc o iBUfcwsn* 2 *mo* 2 

esb2 jiti. m<k£tziz&<t£fc\$mfc2ftfcmm$g 1 lxwesb 2 

#ftoj|«)Jif;:jgj£Stix<bJ:fr>. 

Htiiem 1 gas* 2 mosHHivj: 0 /Jn£ < xt>«fcn. 

U&E3S1 1 5 0 w m«TX*oXt>«fclrJ. 
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0 1 n &&m<DnM<D]&m 1 <D^m^^^>u 1 <Dmw&7rf?m'V£>z>o 
0 2 n *5£ywmmv>&m< 2 ©MK'S-as** 5 <Dmm^Tmx'$>^>. 

0 3 n *%bjo^js<7?^ 3 7 <z>#r®£^-r0-e£5. 

06 n tciMBovnE'&Btti itiT^>t-^>xz DVE $rr5 

09(1 {R/hH-2 l©m^#S:@^{fc;TSJl<hlC«tO^E)c$n/5: : i : #S'&g|5« 
15 01011 *5fiW©«©»» 5 ©««B:#i££IS9i-r5fc>e>©iaT7*S. 

«&00T&£. 

01211 *»WO*Mo^«6 0*ftott/hM-&»«r«^ife*Si"fl-r5fc 
«6©0-T:&£. 

20 01 3 H ©»Sftfcj&»-3fc*/h'!»ffiJ*ie3 l t«/hWr3 4 i&iSS>jr*^ife 

01 4 AH h2/hl = 0. 5©^(Cf#^tl5tS/hfr3 4O^^t0 

014BH h2/hl = 0. 3,3©*^i:ft5n««/Wi-3 4©»*ftw1" 
25 0T&£. 

014CH H2/hl = 0. 2©«^C^^n5a/hH-3 4O»!Ki£^t0 
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01511 h 2/h l tf SS^oiSiCllit. h2/h l t&nffi 
mitm £ CD 11^ £ ZTR-tWT'&Z, 

01611 h 2/h 1 = 0. 3 3 0^£{Cf#£n5&Sfc<&®/jN>t3 4£JB^T 
J£J5fe $ n*: CD SHr® 0T& £ . 

inn *&m<DmM<w&m 7 coM^&it^ftiiosi^^^-riaT^s. 

01811 5 2 cd^j&cd— 

019H 5 2 co^COfdJCO— 0}JSr^T0TS-5. 

02 011 Jg-&gB# 5 2 <Dffif3L<Dm<D— M&7ik-?mT-&Z. 
02 1H &£gB#5 2 CD^J&CDffcCD— 0y£^-r0T££o 

0 2 2 n *mA<Dmm<DMm s co^gEMSdsco^M^^rsTr^s. 
02 3H *?&w<Dnm<DMm 8 cDjM&mgm 3§cDfaicD;i^M£:^T0T& 

0 2 5 n *%wv>-$m<Dtemi 8 cojg^feiii^m§gcDteco^0ij$^-riaTfe 

02 7H 0 2 6 \Z7jk2tlZ>^miZffi.^T : gWm'£%m 6 4 t^-X6 2 
<5. 

02 8 AH ^m&^mt 1 (C^Rg^^rSfe*C0^/J^2 ($t/Nt2 0 1 
-2 0 3) CO^M^SgCD— M^^-T0T?*S. 

02 8BI1 %W&&mt 1 CSI^^^fiE-rS^:Je>C0^M-2 (^/JnM-2 0 4 
-2 0 7) CD&®#&CD-M£^-r0T&<5. 
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^2 8CH C£»&»j£-r5fc«>©*/hfr2 (Wl*K2 0 8 

~2i2) (D&tevtm<D-M&7ik-r®T'&Zo 

03 011 fE*©MS£fiMt©*jfc«&*-rBT&«. 

(gmowm i ) 

BIB, f XROMtOill l offll^W 1 OillftiRt. WSEMtt 
lit 3 KURD tttt Stress. 

0^§<> tf- ^ > X £ <D m& £ h Z fz #> \Z&M 3 n-5 o 

2 *^tr. ttR©«/j%tf- 2 GD-en-enii, ¥ 

n-sct-e&s. Hii:*sn5j:5i:, f»/j^2 ^ms.mzmm-r^zt\z^ 

02 8A-02 8CH ^n-^tl, 1 C£«£J§M£TSfc«&©« 

/hit 2 (^/hM-2 0 1-212) ©S&tt#JB©-0!£3K"r. 

02 8ACwStl«WTf4» */hM-2 0 1 <Dm&£%k'bft 2 0 2C5¥®SI5#£: 
*»tt£-frfc<ttBT»/hfr2 0 1 t»/hM-2 0 2 t^SHC^^nS. ft/hH- 

2 o i <Dm<Dm£,£m^2 o 3 ©¥®«#t&stt*ii-fcttffiT?*/hK-2 0 1 
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0 3©fftJ™»»tSaSttS-e-fcttJBT«/hM-2 0 2 il*fr2 0 3 t*«S^ 
£#&Stt4. Z<D£oiz. 0 1-2 0 3&m*\zm-£TZZt\ZJ:-o 

m2 8B\z7ik2ti2>m-c\t, m*fr2 04-20 7 n j tti^ti<D¥m&&&& 
ftto\zm&Li£-&iz#mrQm^2 04-20 7d«2^tc»^sn«. z<o£5iz, 
Wbft2 04-20 7S2ir»c»^-r.*z:<tm:- 3 T^«id«»ric*n*. 

028 cizzk-zftzm-ete. m^ti-2 08-21 2<D^n^rL<Dw-m^^m 

tt$t^lT^H-2 0 8-2 1 2*«SW:g^$n5. ZL(D£o\Z, fc/hfr 
2 0 8-2 1 2*S^Ctt^r*^tC«fcoT^I»*««JB£Sn-5. 

2^S^C^-TS^<i:lC < J:oT^$r^fiE-r-5C<h^-C t ^-5. Zl<Z)ig£-, ^/Jn 

it 2 oeH^guu era t<ht> c, at/hi*- 2 cd^^$ fc^ayujK-r* ctia 

^IS:com/JsM-2ti, igSi^3o^®j (tBf) ^SS-&SU*tio^sati«jJz:e 

£J5 0 0 0m/sT?*5ft SU'^^n^^^WT-S^g^gB^icr)^ 
U5 0 0 0m/sJ:DfeI<45 o $51:. 01 fZ^-T^fc ^ (z, Mg£-g&# 1 
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A = C/v • • • <5$;2) 

Cut, ficiifii^i £fcjrr* ^m^To skms 

1 S^7X©1$0 t LTMUfcttSi:. 7J^XCOM«^5 0 0 0 
m/sTr&£<zrC\ Jif!i?3 0iii!i^gt^v^5 0 0 kHZtt^i, ^cD&g 

^gg-S-glM* 1 O^&te. ^7X©WU5 0 0 Om/s iOK^. 
^mm&mt 1 O^Mtf I O O Om/sT$5t, vS5 0 0 kHzO 

dCO^<D^#$Sr, 0«T©2 0 0 timSFFlZisJ:? L 

t^<h, $&/Mt2<7*B££2 0 0 um&LT\ZLX^< ^<h^M^U^„ ^ 

i (omm&Tif 2>tnt>iz*>. WW 2 <DmzfcB^u&& < . m%.\& 
7i*5v mvmm i tr*5^x. i (c-g-ins-r^xom/hH-2 a< 

i iztgtemffiT'tg&ztiT^zmr). ±.m\^tz.%iZktmm<D%}?k 
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m'bh-6fimwzig'£2nz>. z\<D^oizvx. m^6<D$zm&ft<DmK>iz& 

whfr6<D&®>mm<Dfti&\t. &mtex-h. mmmx'h. mmmxhm 

m 3 \t> ^m<Dmm<Dmm 3 o^wm-smi 7 ogff® s^-r. 

7 &&©^/h>v 8 &^tf . m&vm'hfr 8 < t & 1 -d 
\t. ^mm-smt 7 \z&m&mf$.-rzj: 5 \z. m<D^-ts.<Lh\-D<D^h¥rs\z 

ra-^T. ^©^/hit8o-en^n«TO^35:^3t^^rLT(r^ 

13 
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fz&> WL*fr8<Dmmmffi<Dvm\*. m&Mx-h. mmMx-hm 

0 0 AimJWTT&^tT^Sb^. GD£!i«iS&WTS?a/jNH-8«, -t©ffSj»« 
5 61:, m/h>i-8IC^d^WM&ti*P$-a-Si:, «^H-8©oaifi«liftd«*i<>i 

Tztthiz* ffimiz<kz>&Mmm-v<Dm'£&m&MJz-tz. cncio^ 
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G3fl«fii^^-r^Sl/hM-8om^«r. 7 0 0*C©ia^T4 l 5g/cm 2 Of 
«**»JtT»J«Lfc«lififlcT**. C 0. 5 3 7 g/cm 3 , 

Mtttt 1 2 2 4 m/ s . #g-T > fcT— ^ >X Z DEV fi 0 . 657xi0 6 kg 
/m 2 s &ft?Tfr>S. COff'f>t-y>7Z CVE $i2 9 {3^L£4#ttEJ 
CEW^Dyhn. u0fS-f>t-^>7Z D v E H r**aH5j 

^fcsw-f > e— y>x z BC tz COM t©iwizfi[«-r*. soko^oss©** 
us. 

^flfitSflSl 3tOE*fi«/l OmmtLT^S. 
05H &tlitA!0»g£-&#l 1 t l/TH 3 0 S#lUTRWl/tfi'f > 

sr-T. 135 13*5 HT. (a) ttOTW9 0«jBEtt»e*U ( b ) ttgfit 1 4 <D 

B6B, KMlOffS^SWl 1 <!: IT0 3 CS^nif g-f > t-^>7, 

tr>T, (a) lifl§il9©iff^$SU (H5C*tt* (a) tf^-OtSt 
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^5® (b) C*Sn**Ett»©g«®flWctttt2 3mV l @6© (b) (3 
-?>x z BC W5^©fSS^cI: D fc, »w-f > f-y>x z DVE £ 

07 *5Bwo^s©»aB4©aiifisi«©«irife0ii*^-r. dotting 

fc«>©«2 4£» *»©*/JnH-2 1 £i£#:2 2 £<BE<&fr£l¥Tfc»£>©!f 
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2 5<h£^tf. 

2 3 «, f7D>STS5. f70 0^-r^feae>, 

©6&/Mt2 1 <h^2 2 <h©^##J&g{$--X 2 3 SiinteUi 5 Id, ?g£- 

2 1 <hi£#2 2 tOjg^Sfftft«i:tt«Sn5. M-frSffTC tCiO, 

2 lOS3cflE«ifitt» CBHfcSnfc^. ifctffU tt/htf-2 lO^S 

M*««/JnM- 2 1 ©*m©MJ: 0 <h£ < &<5 £ o Ictt/hM" 2 1 OtmSBtt? 

fit*. m*bHr2 i<Dm&mz&<(Di2.m*nvz>zL}ztfi*it&\zi3iZ> a ctuz^o. 
1 <Dme?mz£^Tm&2nz : g&m'£mt<D®m&'his<-r2>z\£tf 

HSS<Z>7£*g4Tte, #9*©«/hfir2 lC^t^ttl OOwmOTT, -toff 
4lift<tmT?*S. ^7XO^«2. 2g/cm 3 T, fl«^5 0 0 0m/ 
sT£5o U*>U tt*fr2 1 tttommzlsX^ZtOT's »^fr2 1©**# 
0*»**«I4. jJ7X«)ttJ:D*S<«, tR/Jxft-2 1 OttSttTt 

17 
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l£#2 2a:LT. PVA (tf U \i—)VT)Vn—)V) £#£©}g^f0ta>«fc 5 

7 7©Mfr2 1 2 ({flAtf, ^@tK) #— ft7?-HJ-^#fi 

-tfens. -^o^, 2 1 1^2 2t©g^{^$n5. t* 

»**»t*J^-fr*c:t7&ST#*. &#2 2©IBtttl:K£"e*5. c^-e 
tt, »2 2 0t(l m&<DWbfr2 1 <h^2 2<t<7)^^$r+^{^-tffc<i: 

i^2 2t©I^MSy-X2 3fCAnsn. if LW2 5 CJ^Tg^fl: 

nmmts f&&5--7>2 3\zAnz>m®:<D'<i9L^fr2 i<Dmmm>t. ^<Dmwm^ 

Xfyy2 8TrH tt«MS3;*«*fT*ftS. a^ITtt, 2 2 ^&Jg L 
^Vija^T^M^r- X2 3^JD^Sn*. H*U;:«fcD. ^2 2^S^. 

«, El2 4A»l»fT6tl. 1¥H*2 5C«fcO*/hM-2 10*^«c&lfbai-r^t 
£«fcD, &/Nt2 1 3rt>6I&DtB£n<5. 
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1 ^$r^LTt>-5. 

«ht i fo{3^g:co^M©Bff$^C<i:^T$-5. lot, »«WBf*HfA*C!>T?; 
^MWWiASClitfeD, fft/htir2 1 £5 loe^*»< T4 C i^T*S. 
^/JnM-2 1 i^«:2 2 tS+»C*»#®1ffcS^(*:*«t»T»/hM-2 1 © 

(HEKom 5 ) 
ffiffiCJ:0*i;*ffifl[trSS/>*<-r'5C<i:*ST**. 
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19*OfIHlg/cm 3 t$0, #7X©^g2. 2g/cm 3 i 

i testis-rs 

(^JSOJ&ji 6 ) 

&mtr— 7. 3 2*5<fctfi¥U#3 3te, 0i[;tfc£, X^>l^SaT:&£. L-^L-. 
3 2^«t^}fU^3 3©*mte;inKpg^£n/&v> 0 

illll &&e>$Sfc/JN*£J*#:3 1 3 2 iZUWH-fz^Wi WVW 

3 3 £J¥ UTt^fc^tfcSg) Sr^T. ^1 llw^^T, hill J¥L#3 3£}«Pb 

mmto. i 3 g/cm 3 t*, m.mti o o fimsufe. fSttSMmiiTg 

012H 131 1 l3^$ns^M^e>i¥L^3 3£i££h 2 

^/jn^^^3 i &®&-?z>zL£\z£K)m®:<7>m'bh-3 4&mf&-tzxm\t, 
m?L\z, m8izmzftz^&m'£mi&nm-rz>Mmijm<DXT>y7'2 6 
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ft;d>o 3 1 <b^/Nt3 4<i:£jitB'JU »»Snft*^/t*/J>+§S 

^3 5«IS*1?«5. MtIccdM (lg/cm 3 ) tt, '$/Jn*£**#3 
1©M (0. 1 3 g/cm 3 ) £«/htf-3 4 0«« (2. 2g/cm 3 ) to 

B14Att. h2/hl = 0. 5©»^C»6nsi»/hH-3 4©Jg«*wL, 
H14BKU h2/hl=0. 3 3©«^K»Sfta*/hK-3 4©J§M*&5*U 
014CH h2/hl = 0. 2 Oi^Cff 6*151^3 4 «D»«*jRt. 

ZLCT, h2/hl (-ftefcS. ttftOflbhip&Stt 3 1 &©»-rsmo!>«ft 

M-3 4V>m&i:<Dtt) tt, ^Sfc^/jN^^^3 1 ^^TSS^&^T. 
01 4A-SI1 4 01:^^^^!:. ?gffcCD?a/JN+££*#3 i £tW*T*£ 

SJItCfcoT* m/hH-3 4O^f$SH'#t5C: < !:*S5Ill:^5 0 
01511 h 2/h 1 tMBE^att©««t©Hffi. \\2/\\\t.%<DW. 

01 5 JC^n-Si?!;:, h2/hl$/Jv$<t^li<!:. MS-g-SB^CDM 
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te±#<ftD, ft*. 

h 2/h 1 £/h<3KT*e£«M^fiW<D««#**<ft*<Btt» h 2/h 
1 5r/h$<-r-5(f £$^^3 4CD;*:££#/h£<ft<5£:8eK &3»Bn?"b* 
/hM-3 4#A0-*»T<ft*fc>&£#ASn*. — h 2/h 1 $/h$<t5S 
5 £tf©*XJt*0VhS<ft5©tt» **K"3 4*W^<A-5dt{C e t0. 

it 3 4£3U©ttttS«fra«£<ftD» 3 4 \s(Dt£&im.< ftSfcfc £ 

Cifl^liBKiftS. 

01 6lt h2/hl = 0. 3 3 0^{^#6»n^^§CO^/jNM-3 4*ffl^f 

15 lOfSi^^tt, §10. 5 5g/cm 3 , fll 4 0 0m/s, 

M-T>tf-^>X0. 7 7Xi0 6 kg/m 2 stft5. COWS&fftttt. 
#H¥2 - 1 7 7 7 9 9^atCgE«0^f7X/^->©*T»dc$tl*tt3fe© 

20 (HSSO^Sl7) 

m^mxk&mm*. MW)=?4 3 HI&T4 3 £JR*fiT£&Jl^-X4 1 
25 Sftf4 30ff0h:-^tftl^4 1 CD^SPSflSnsaEffOM.-f 

>t:-^>xfc©K£&£sfcaK:ttJ!isfts*M£«**4 0 
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#4 0 t^gy-X4 1 iS»^T*»^*»5 2 <h£^tr. 

iit-X4 112, *#4 1ai, ##4 1 atZ«S!5Snfc*4 1 bt^tf. 

1S4 5I1 ^mttD*A4 4£:ftLTJIIH i 4 3 II^CSi^nTU^. 
fi4 5iiI^r-X4 ltf>^4 1 b <h ©|BJCtt#9;* 4 9 ^AStlt^S. 
^77 4 9l:«toT^i4 5 <h&JHy-X4 10g4 1 b £tt«»«K:|ft|*Sft 

MM4 6tt, ig^r-X4 1©^4 1 b CMWCttttSnTH*. MM4 6 

ti4 5, 4 6«Ctt»5 VOXSE«E7^W3lDSn*. «S4 5, 46{lEPim£ 

n^m£E«^ mm^4 3\zwMzn2>z.£\zuz>. -mm 4 5, 46i:5ookH 

z W3£r^mflE£Ett&nT£ 0, W4 3^5 0 0 kHzTlit^ Ji 
KrP4 3C0iliiili, igy-7 4 10*<$4 1 aCfiiL, *4 1 <D* 

*4 1a Sfi»«-e-*. ^/H^-X 4 1 <D*fc4 1 a (Dlgfbte&'&gltt* 5 2 

!HtiA4 4H Jfitt^ 3©Jg»*J&«$— X4 10^4 1 blCfc^Gft 

Hl!r?4 3 <h^mtt=fA4 4 £14, ^-X4 1 COP»3gglCJRj6 SnT^<5 0 
^^-7.4 1 mei4 5 <h^^r-X4 1 C£g4 1 btOffll;: 

m <Dmi\*:mmz®.ik-rz>z\tw-Q£z>. t^mm. W430M mx 
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jg-^gp** 5 2 »4 % ^jg^-x 4 i oKKHt^m^w 4 o wummmt 

©«E*«flrr<5«fc5C£«$— X4 1 £W«g-&gM*4 0 tVfBUznvtZftT^ 
5. m&mtS 2iZ£-?T. lffl^OT4 Otf&mt— X4 1 

EI 1 8 te, ft^ffift 5 2 CD*f fifcW— ^JSr^-To 

^n^$g5 3<D±lzmf&2tlf^*>m (%21) 54t. ^^>?S5 4 0_tlC 

(3I3JI) 5 5<D±.\ZW&-&trC^2>* 

2 ox:\z&n*mmw\*s -en^n. x^>u;*au 4. 7k-\ 

rt*8. 6K" 1 , #7*#0. 5 5~8K-'1?fe5. .^I^f>l^Xt^ 

(ZctO, &Jg^r- 7.4 1 <hWME-&SB»4 0 t^fiS^Sns. 

C 018 C^Sftsa^SWt 5 2 Cft*-T. 0 1 9 CSStl5^»# 5 2 ft 
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s i 9 izxkztiz&s&tt 5 2ii m i 8 iz^znz&^u 5 2 ic^n-s 
maom (mim) 53. ?^>$§ (^2^) 5 4^sd->s (sg3ji) 5 

(Dtf^X (^51) 5 7<75±{CJ^fi!&$nTt^. 

fi^7X#ttfflSn5. 1415 6 ^tUTte, ^5€5 7 CD. 

IS 2 0 tt. ftd&ft 5 2 O«fi£OffiO-0!l€:^-r. 

02 0l:i$tlS^S|!^5 2ll &Jg^r-X4 1 ©±C»J5K$*lfc©5l5^— 

Ott, iKMjftO^f^X (I3i) 5 7 0±C»J«shTV»6. 

CdT, 0 2 0K:w£ftS$S2JB5 6fc«fctf£3JJ5 7tt. Bl9CiS*15 
3&4/B5 6i5«fctf*5JH5 7£H— T**. 

KJS5 8©±tZ-fe9Sy^46SfcttSf»jjSt©#5^« (B2S) 5 
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©±C<£S*/&©#^;* (i3l) 5 7£»«L&»:, 5 2 SMRrt-S 

&JB*--*4 1 iff IfrWf 4 0t*«^Sh«. 

iis mi 8\zxkznz>^*>m5 4^m^rzm^ot. m-s&m&Ttfzzt 
-ntCcfco, j»B?ai*©a^K:«fcD56*-rsj&**eM-r*^i*«T? 

H2 1H 5 2 0«JS3£©«fiO-«S^r. 

0 2 1 C7R$n£8E-&g5#5 2tt» ^M^-7.4 1 ©-tCJf&fcSnfc'S—XJl 
<2llJg) 59t. ^— 9©±C»j££ftfc«Mj&©#7;* ($21) 5 
7<h£^tr 0 WM8E^a»* 4 0 tt* (BMAHOfS?* (^21) 5 7©±i:jWS 

Z Z~C. i2 1l:iSn5g2l5 7lt Bl 1 9 7 <hP— 

^-XJ15 9<75±{C®St*0^^7. (121) 5 7t»ritbfcftK:, gtetftt 
5 2ftftH»rsctK:J:0. ^-7 4 1 &?«S*fl!&4 0 t^&^Sn-S. 

^ttzi D^-x® 5 9©a®»c-fe^5 y*«#Sfirr::fca*T#<&. c©-t^ 

5y^ffl»t3B2ii5 7©#^*£tf*;ta&{C«fc^T^$n, $^C1215 7 

26 



WO 01/37609 



PCT/JPOO/0798I 



-7.4 1 £WS&^SM*4 o tjw&^n*. 
(§HJS<Z>JB^8) 

02 2H *mn<Dmm<»&mz<Dm^fcm&mm<»mfcMZ7FCT. 
m^wim&m&fc. m®=?6 i <h» mm?6 i £rc&*rr*&jg^-* 6 2 

# 6 4 b.&MT-?. 6 2 Ste8Mt 6 0 <h£^tf. 

^i^-X6 2 2 00-3 0 0/zmtlTH5. * 6 2 05© 

^Sl^-X 6 2 ©fS-f >K-^>XSJiaT#S*vST«5. 

76 2\t. mm<omm7 tmmz, mm^6 l^mmztamv. mm 

#Lf#5. CCCIl ^gM£-g&*t6 4©^£0. 4~0. 6g/cm 3 , 

6 4 ©M£ 1000 — 1300 m/ s £ LTH-S. #M:£-gB# 6 
40JP£tt. fe*±'€'*0 1/4tt«CJa:<5«fc5CL/Tlr»-5. fctl^lt 
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(5£2) i:iot*w:t^f5. 

mM<DmWi 8 T:\t. 5 0 0 kHz (D^&mT^<DX\ ^©i£Ste2~2. 6 
mmi&D, f©l/4^IJ0. 5-0. 6 5mmtft5. 

j££g&**6 0H ^-X6 2©±l:ifilcJnfcSlI6 5 ^H©± 
5 l;M$nfci2l6 6t, «2»6 6 0±ICJB£3ftfc*3Ji6 7£fr£tr. 

ZfDWih&Vt&fiVX^zn&Wihmt^O. ^lMomZte* 2 0~5 0tfm 

10 

fg2)I6 6H i^^^ntV^. ^216611 mi^65CDIH3ia 

^316 711 MSE^-aStte 4 CfflHfc*f»± DttBAO* 7XW6nT 
tr>5. g3l6 7O-S0iSH I2I6 6i:^StltfeO, ^3167©i 
15 ^CDStt. MS^gU*t6 4IC»&SnTt»S. I3g6 7 Off SHU 50-1 
0 0 fimT$5. 

ti6 8, 6 9(1 fift?6 lCWBE&BWflkfcO* «WF6 1 Officii 
«tDfll-rfc*K:ffifflSn*. tti#7 0tt. ig6 9t^-X6 2tStg 

1^6 8, 69 Kli® 500kHz ©S£8tt«ffi**BHn*^* Sft'f 6 1 tig) 
5 0 0 kHzTUffc-r*. 

iHft^6 1 O^gjtt. X 6 2 60 ©1165, ^216 

6£cfctfJfl3Jf 6 7) t^UT, *WMr8Bf6 4K:eJf«. 
25 ^-X6 2©J¥£te2 0 0 — 3 0 0 AtmT&CK 6 0 <D% £ 
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f©l^M-OigI'b/hS <T5u <h#T#5. 

1 (JBEMfb?) C0lPg<>t:-^ , >Xtt*?j3 0 X l 0 6 k g/m 2 s 
£9, ^§g-&g&#6 4©fS-f>tf-^>X(^0. 6X1 0 6 kg/m 2 s 
X'$>K>. SJKOM'T >e-^>X«*54 2 8 k g/m 2 s1?$5. t£oT. & 

Ltf>U 2 OTCK^ttSjffclS^^te, Xf>^i4. 7X10" 6 K- 
\ ^□^T&tl 5~1 6X 1 0- 8 K-\ 9-&>ifi8. 6" 6 K-». ^7^0. 

5 5-8 x i o- 6 K- i -e&K>. umz&zMK&ititmmttmztt^ztfhii 
fc^o mz. ^wm&mte 4&tf5z&m^TBf&£tizm&\zit. i&m\z£ 
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ft*. «rK:&l*$r-X6 2*i2 0 0-3 0 0/trat 

io 5 tm2M6 6 t©a5^iifo»tt*ian3»ttt-r*^tc«ko. ^<D^-&®i3^ 
is ^tn. zn*>£K>hf&&mm&'b-z^&2m6 6 (^*» t* 

1165 <h<D^#®1r^^75^*TS. I*P#C* S2166 (3^ 

» J:r)«>|8ill^^^3l6 7 (<£J3t£#^X) t^2!66 

^3167 <{£Si*^77>) t^2!66 » <i:GO&lf-®TSe£-r£J& 

25 ^CDct^l;, &M^-X6 2®iK9f 2:ff8^6 4© 

Safn'TSft'&SWJ 6 0 ^11. &0I4— X 6 2 &*MEM*r6 4 
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-rsd^iccko. i^Mofco. tmwe 4#&ji$— *6 2 

02 2 tc^sn^eims, iii6 5 0^i:SD^$iK ^216 

02 3H ^96^om<O^ffi8OM^SASOfl&09«|j$«|^-r. 12 2 
3 CS*£*l*j»ffifcai3«»tt. 13 2 2 K^n-Sig^ifeggflSgtlit^T, & 

ff£ffitt'6 0 12, &fgtr-X 6 2 ©iCHMfcSttfcM H71t, llg71 
©±13^^1^217 2^, ^217 2©±l3J$Sn^3l7 3 t*<£ 
tf. 

iH7 iwu ^ogu^-sjc^-sij^nTv^. i2 sKz^sn^^mi, jftiji 

7 lte, gB#H7 la, 7 1b. 7 1 c\ZftM2tlT\,*Z>. &ftM7 1 a. 7 1 
b. 7 1 cO^-nfnO-^OlU &JH^r- 7.6 2J:Hg££*lT&0, gp#jf 

7ia. 7ib; 71 c (D^n^ntDmx&mtewamvi&mvT^Zo ^t. 

g&5Hf7 1a» 7 1b. 7 1 c <2[30J£#£#T-£®£[HI£!i3a,i:^5. 

^217 211 ^117 10±^Rffi^6<Jfw^$nTVi-5„ -Tftfc^, Sfl2jf 
7 2H ttftOgS»»C»«SnTViS. 02 3 fcjftSflS^rai. ^2172 
«. SB#jl7 2a, 7 2 b, 7 2 c K#ffl£ftTV>5. SB»®7 2a«, gfcfl-Jl 
7 1 a©D3fl®{I}9oT^$nTViS 0 gB#Ji 7 2 btt. SB3-JI7 1 b<DWdh 
®tC^oT^$nTVi-5. gB#Jl7 2 cli, $lftm7 1 c ©IHJdliSfCiQoT^ 

J§iJi7 iis«fc7jc^ 2)i7 2&m&mzmi&? set icto, ^ 
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Ztl\Zj:K)s ^2l72tI3173 t©*^®K*^*i6*Sfi»-rs H 
"JsEfCft*. 

fr>*»*» fcJRfr— 76 2 0— SBKiSHT, SS3J17 3 6 2 tffitk 

ens vi»*ir"b j:ns*»^t* e tan 

-5. 

82 4H *&w<Dnm<DMm 8 ottm^moffiowrtft&a??'. 

6 0 H &mt--Z 6 2 ©JrKHJjfcSnfcJB 118 It, 1118 1 
0±tO£fi!c£n*iJf?2Jl8 2 t. ^218 2 0±t;:7f^2n7cffl3JI8 3 <h£"& 
tf. 

B 2 4 CSStl5»&a?» 6 0 ©i)S tt, SH8 1 7 JUS. 8 

2«rl*3fibTlri-5j*S»^T, 02 2 £7i*£n«8te&tt 6 0 OfltJEactH-T* 
5. 

T;P5^-fe^8 2©«iIftt6~7X 1 0- 6 K" l T^D. il@8 1 <Dft 
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aca® \zi&j$.-t -a c tan? £ -5 1 n z> m&&& Z . 

^-&S*t6 0«, 6 2 ©±i;M$n^ 1 1 9 1 t, $1§91 

®±CMSnf^2i9 2<h. ^219 2CDJil3^^nfcm3®9 3t£^ 

tf. 

02 5(C^Sn*|g^^6 OWjgj&te, ^119 1 *S .fctffg 2 ® 9 2 #»rgg 

219 2£vm&mizfrfrz&jj&{&M-tz>z\iitfT'g, mz. ^2192^ 

3@9 3 £<Dm&W\Zfrfr%fot>&&ffi-TZ>Z\Ltf-QZZ>. 12 5 1; 

ijJ: K> b&m-rz z: £tf»imiztez>. 

z\<djzv\z. mim9 1 *wmm\zjtm-tz>z\t\z&v), &&mt6o\zfrfr 
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x6 2 e o^txs^sns. 

mit. mime stDttnx&z&uv&mfrTmizMK-zitzzt&ff&is^. 

Xf7^10 4 v^^fcX*!) Sli65tl2I66^ 

st^^x^2®6 6^±iz^^n^>. &i&j&*i7xiz&&%:m-?z>mmtt 

1530 g©flr«fcj&»W-jfcj&«6. *^*T-4 5 O'Ciiu&twiiggiSn*. {£Bt 
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cock r> \z. ?*mmm<Dmtii2>m&<DttH<DttL?*mG-r2> cicio m&<*. 

oo~90 o*CT-?g-&^i£*nigi-r-s < fc^tc:L,Tn^. dcoin^iagii^^xoat 

n&ipf*i<Dmmtfcfo-rz>z£\z£r)mii&is> mit^fXDm&i&tfftz. z<d 

iZH^X8. 6X10- 8 K-'T, *ft£Z>&m<D±g^ttHT'&Z>mn>y<Dm. 
EI$Aq5~17xi0- 6 K-'T85. -3*0, £*IBaMSj&*/Jx3^^>* 
UttKT^dtKct^ ^2166, ^116 5^1X^^-7.6 2 fi. gfSg 

*e 2<D*m^&zxT>\sx<D?&&mmt(Dmzj:K)tiiC2>fo 
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^i 1 1«> ^p^m (in) s^u 1 2«, m{£^?>m (m 

21) 1 3fi. 7Jl^:H&^£jfcU &mmn 1 1 4tt, {£ 

r. 

B2 7i»5l«6*ftJ:5t:, ^-X6 2tia^Il l l tfit*Wft< 
SolT^S. io^H l ltlft^>m 1 2(h'bTSIHJfc<tt-&LTH 

5UC^ti^tt!i5. -tout*. SS^iiStf IS!^< ^ t^T#5. 
T;W5:M£^1 1 3£WBLTfllHl®£^j£T£;i£tCckD. IMfc^^Ri 1 
1 £<£i&j&;tf^*Jll 1.4<i:©^-&®{Z^^^J^^$ig^-r-5C:<i:75t-c# Sc 

T^S^-e^l 1 3O»035^«6~7 x l 0- 6 K- l TfeO, ^n^co»i0 
gM5«kD/j\Sn. i 3^o-?n i l oDf#g«c*trctc«to. 
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o&m^-r-s. ^<t^^>m\t. &mmmm.*x? L ?>'gL=?iLmn'y%L?t& 
&-rz>M'£fc&mm?z>z\±\zj:^xMf&-tz>z\ii&x%z>. moussuz 
■d^xi*. mtfi&er? zft¥<DmmzttfoLxm7£Tti\Z£\,>. 

±^ft^mm<ommiz^x. &mfe®inti,xm.i£&mizi,xmw 
vfz&. zn\zm#x3>-oxb£\,K 

iKDmMmmxm&snx^z. w^keo v^mmmmx^-r^ z\ tiz j; o . 

zzt&xgz. z\n\t. Whfc<Dm&&x<DMW}<DWLn*i&mTzw&&&v 
z>. tot, MmT<DMm&WLmfewn<Dffimz®mj:<&mTzz£rfinmiz 
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zz\hz£k>, mm&w&'S&ttiz&mtfM&ztizjzzfiz, 8&E«»©«/hH- 
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6. stna^^yy (b) aictt»oa/hitcme*»toosffca»o«/jx 

7. H5f2X^*yy (a) tt, 

8. HuiH^#:otfcfi«. wisa/hM-©Jtm«i:o/h$t^ if &<Dmwm i eke* 

15 

9. mm&emmz. mtm^cDWi^m^mmzt^m^mzntDn^, 
20 m&(D&m&smizmm<D : gwm'er®tt<nw£jj&. 

11. JfoEM*&a&#©Mtt* f&E«ft©*2**#£©»-rsa^l;:«fcoT 



25 



12. wEa»©^ffi«flcs©»rs«^tt, toE«R©*£s*#fetWT«&im 

<DMESRO^^^©^tH5E^O^^^S©^Ufc^Ot5EmScoa 
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i 3. mm^ts 

14. sfria^gi5tt«. MfH^py-xo±{c^j5E$n^i®t, mmmim 
<D±.\zMj&-ztitc'%2m}i. mmf^2m<D±iz^^nr^m3mt^^ taia 

15. mm&&mm* mtzm3mv>±\z : mi$,2tirzm4m£. mm&4m<D± 

16. mz&&®mt, m^mdr-x<D±izm^rLrc.mim^^ mmm 
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17. m&»^$m\ts 8WE^«y-^©±c»j«snfc»i»g**, s&ESfi 
is. i&E»£-»*m, lttrs&s*— x©±i:Msn^nt, tfiESgiJi 

10 GD±KlJ£j££n£:Sg2Ji££^^ BtlB^lMtHuE^2^i:0^-&®li[!3£i^ 
19. S&EJfl 1 Ste, l»e&«dr-XOJ:C»ftt»lw^*nxVi5, tt$0>16 

ami 8 mz&m.tommm.ms.mm. 

15 

2 o . mmm i stiEm i lotmeiRMiiJ: o^svuBfctfme*-*-* 

2 1. aWB«^8Mttt» ME^My-X^JblcMSnfclglJli:. f3Efg 1 SI 
20 ©±lC^fiE$n^2@<i:^^ 

nasai i si*, Kfl:*fctta^*fcBKfl:u-^'rvife 1 1 n=? tm& 

S.dtt:ckDME^2tt3|BKD@tUT^fiJc$n, MESfl2 Jgl3\ &{t£*:teg<fc 
25 §t5£<DSSfflJg 1 3 ^CE«OjS^&SSmS. 
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23. iwnEg^#ftipji»'r*iB«tt» «rtE«i#»o»wc±o«<» mm 



24. MI2^1^©^:#$«, 15 0wm£lTO5. If^OigH^ 2 1 m\Z 
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«IE#<Dfl|jfc(D|gH 

[200 1^3^270 (27. 03. 01) S&$«@S3£ : fflHiafcK&iJtsROfEH 1 3 I* 
ffiIE$*ifc ; te<73SM^a>effllt3EStC L. (II) ] 

/JxM-o#ttdiOH:C«koT«sn*, lff3&<Z>fKH3g 1 1 JgCHBttOMS^m' 
1 3. (MIE^e) 

14. ttcftts#(i. ffi&&mtr-x<D±\zmf£-ztifcf£im£. mmmim 
<D±.\z&f$.2nrc.m2mt, mts l m2m<D±.\zm^ritz^zmh^^ mm 

■USD^TffeftTHS. Iit3fc©3SHSgl 3 35f3lBm©j@#&MS(tSg. 

15. tfHB8^»**tt. HufB^3S©±{z^Snrc^4®t, »HE354JB<D± 

16. MsS^gg^i, flM2&JR^—*©±fc:JBfifc$n:fcJ8 itfJieSiS 
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